Stimulation of tetrahydrobiopterin synthesis by cyclosporin A in mouse brain microvascular endothelial cells.
We examined the effect of the immunosuppressant, cyclosporin A (CsA) on the synthesis of tetrahydrobiopterin (BH4), a cofactor for nitric oxide (NO) synthase and a scavenger of reactive oxygen species (ROS), in mouse brain microvascular endothelial cells. Treatment with CsA increased the BH4 content and the expression of mRNA level of GTP cyclohydrolase I, the rate-limiting enzyme of BH4 synthesis. 2,4-Diamino-6-hydroxypyrimidine, an inhibitor of GTP cyclohydrolase I, strongly reduced the CsA-induced increase in BH4 content. Cycloheximide (CHX), a protein synthesis inhibitor, also reduced CsA-induced BH4 synthesis. These findings suggest that CsA stimulates BH4 synthesis via a de novo pathway with the induction of GTP cyclohydrolase I. Moreover, CsA-induced the mRNA level of the inducible type of NO synthase, and stimulated the L-citrulline formation from L-arginine, which is a marker for NO synthesis. The CsA-stimulated L-citrulline formation was attenuated by the co-treatment with GTP cyclohydrolase I inhibitor. The expression of the endothelial type of NO synthase was low under basal condition, and was not affected by the treatment with CsA. These findings suggest that increase in BH4 content induced by CsA is coupled with NO production by inducible type of NO synthase.